Analogs of Eu3+ DOTAM-Gly-Phe-OH and Tm3+ DOTAM-Gly-Lys-OH: synthesis and magnetic properties of potential PARACEST MRI contrast agents.
Chelated lanthanide ions, especially gadolinium, have found wide use as contrast agents in magnetic resonance imaging. A new paradigm for generating contrast, termed PARACEST, was recently described that requires the slow exchange of water or other exchangeable protons present in the ligand framework. In previous work, we have described a synthetic method for the preparation of dipeptide conjugates of DOTAM for use as PARACEST agents. Two compounds possessed interesting magnetic properties: the Eu(3+) complex of DOTAM-Gly-Phe-OH and the Tm(3+) complex of DOTAM-Gly-Lys-OH. To understand the relationship between the structure of these complexes and their magnetic properties, we have expanded our synthetic methodology and prepared several new complexes. Ligands have been prepared in which the terminal phenylalanine moieties have been replaced with tryptophan or tyrosine, the distance to the amino acid residue possessing an alpha-substituent has been changed, or phenylalanine and lysine have been combined in the peptide sequence. The preparation of lanthanide(III) complexes of these ligands has been achieved and their PARACEST properties have been determined.